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PROPOSED 2-ETHYLHEXANOIC ACID Il PLANT IN EXISTING
INTEGRATED CHEMICAL SITE OF BASF PETRONAS

CHEMICALS, GEBENG, KUANTAN PAHANG

PROJECT BACKGROUND

BASF PETRONAS Chemicals Sdn. Bhd. (BPC) is a joint venture between BASF SE of Germany
and Malaysia’'s PETRONAS Chemicals Group (PCG).

Incorporated in August 1997, the company operates an Integrated Chemical Site (ICS)
situated at the Gebeng Industrial Estate, Pahang, and currently has 14 fully integrated
plants, with key products include:
> Acrylic Monomers;
Oxo Products;
Highly Reactive Polyisobutene;
Aroma Ingredients; and
2-Ethylhexanoic Acid (2-EHAcid).
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The first 2-EHAcid plant is currently in operation after commissioned in Q4 of 2016. The
Project, which is a second 2-EHAcid plant, will be constructed right next to it.

Q4 2016 Current

EIA for 2-EHAcid Plant Il

Operation of 2-EHAcid
Plant |

PROJECT PROPONENT QUALIFIED PERSONS

3 NAS ,vu-s ere
CHEMICA n

ANNIVERSARY Member of the Aurccon Group

BASF PETRONAS Chemicals Sdn. Bhd.
Jalan Gebeng 2/1,

Kawasan Perindustrian Gebeng,

26080 Kuantan, Pahang Darul Makmur.

Contact Person:

Ir. Muhammad Firdaus bin Kamaruddin
(General Manager)

Tel :+609-5855377

Fax. :+609-5835541

Email : MuhdFK@basf-petronas.com.my
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ERE Consulting Group Sdn. Bhd.
(Member of the Aurecon Group)

9, Jalan USJ 21/6, ‘

47630 Subang Jaya, Selangor Darul Ehsan.

Contact Person:

Tan Yen Chen

(EIA Team Leader)

Tel :+603-80242287-
Fax. :+603-80242320
Email : tyc@ere.com.my
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The Project site is located within BPC's
existing ICS at Gebeng Industrial Estate
(GIE), Kuantan. It will occupy a total area of
approximately 0.088 ha (0.217 ac).

The Project is accessible via East Coast s -

Expressway, Lebuhraya Pantai Timur (LPT), ) V. Legend
through Jabor exit, Gebeng Bypass and Jalan /G x 9 ProjectSite
Gebeng 1/11. Y S | ICS Boundary

o

Project Site (New 2- i

EHAcid Plant [

Existing 2-EHAcid - [

Plant i

Points Longitude Latitude

A 103°22'04.39"E 32 59'05.11"N

103°22/05.56"E 3259/0548"N
103°22'05.95"E 3°59'04.17"N

103°22'04.79"E 3°59'03.81"N

LEGAL ASPECTS

Second Schedule Prescribed Activity

Activity 6(d) Petrochemicals: Production capacity of each product or combined
product of 50 tonnes or more per day

CONFORMANCE WITH POLICIES AND DEVELOPMENT PLANS

Twelfth Malaysia Plan

Rancangan Fizikal Negara 4

Rancangan Struktur Negeri Pahang 2050

Rancangan Tempatan Daerah Kuantan 2035 (Penggantian)
East Coast Economic Region Master Plan 2.0

Y ¥V VYV V¥ VY

ECER MASTER PLAN 2.0 ~

THE NEXT LEAP 2018-2025
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ENDORSEMENT OF TOR

The Revised TOR & ESI Report was submitted to DOE HQ on 25t April 2022, and
it was endorsed on 27t May 2022 (Ref: JAS.600-2/9/3 Jilid 2 (4)).

Check

Increasing Demand in 2-EHAcid

2-EHAcid is used in production of
synthetic lubricants, oil additives,
automotive coolants, plasticizers,
stabilizers etc.

Rise in demand for PVB plasticizers
and PVC stabilizers in Asia-Pacific
(57% of global demand in 2017)

No Project Option

May result in potential loss to
benefits, including:

Downstream benefits

Service sector benefits

21 March 2022
TOR Adequacy

25 April 2022

Revised TOR &
ESI Submission

Technology Alternatives

&
idatio
o4 8’\3;9

Electrochemical
Synthesis of 2-

ethylhexanol ,: .é",i&

Oxidation of
2-ethylhexanal
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PROJECT CONCEPT

Y

New open air 2-EHAcid production plant (proposed max. production
capacity of 36,000 MT/a) ’

Modification of an existing tank farm

Replacement of existing residue tank with new organic residue tank
Addition of new loading arm

Addition of feed pump

Utilizing existing infrastructures and utilities of the Oxo facilities

Y V.V V¥V VY

PROJECT LAYOUT AND KEY COMPONENTS

OJECT SITE
oot QLT
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OYOX30M AL
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Yy __----_LTTT-_---L'..’-'."..--—.L.‘LQ.'.---------------

No. Key Components No. Key Components
1 Rectification Tower (T 4500) 5 Hydrogenation Reactor (R 4100)
24 Hexanal Tower (T 4200) 6  Oxidation Reactor (R 4400)
3 Stripping Column (T 4450) 7  Hexanal Buffer Drum (D 4230)
4 8

Hexanol Tower (T 4300) Organic Residue Drum (D 4670)
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PROCESS DESCRIPTION \
Hz off-gas Lights (aq. + org.) Oz off-gas Lights
Hz(From Oxo complex (To flare) (Aqg. to WWTP; (To thermal oxidizer of (Majority returns as reflux;
within T Org. returned as reflux) Aroma complex within ICS) Minority to storage vessel for disposal )
L I ()
EH-enal . 59 5 § s
~96% B <4 T = >99% 5 R ]
(From Oxo complex E g 8 Efianal, ~95% g 8 EH-anal, >99% -% g EHA, ~95% <8 | ena
within ICS) 8 s s 2L wE >99.5%
23 a os a 36000 MT/a
-
e o |
KOH make up_| Heavies & K-Recycle
Heavies Heavies purge
(To hexanol production (To Oxo complex for
process at Oxo complex) blending into Oxo Ol 900)
Chemical Reactions
@ Hydrogenation: CgH110 + H - CsH160
(2-ethylhexenal) (hydrogen) (2-ethylhexanal)
@ oxidation CoH160 + %o, > CsH1602
(2-ethylhexanal) (oxygen) (2-ethylhexanoic acid)

‘e

OFF-GAS AND WASTE MANAGEMENT

Blended to existing Oxo oil 900 tank of

Organic residue Oxo Complex

Off-gas containing H> Bi-flare

Off-gas containing O2 Thermal Oxidizer

Process wastewater Existing Wastewater Treatment Plant

Y Vo ¥

PLANT UTILITY

Steam and Condensate

HP Steam: 3.69 t/h (Peak)
LP Steam: 1.10 t/h (Peak)
Raw Condensate: 5.5 t/h (Peak)

Water

Boiler Feed Water: 0.99 t/h (Peak) Fire Fighting Water: 380.0 t/h (Peak)
Cooling water: 920 t/h (Normal) Demineralized Water: 8.0 t/h (Peak)
Potable Water: 15.80 t/h (Peak)

Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA ES-v
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PRINCIPAL PROJECT ACTIVITIES

L. Environmental
Impact Assessment

iL. Site reconnaissance

ii. Stakeholder

Operation

. Raw materials and
products
transportation and
storage

it. Operation of 2-

c
S
4
=
f
R
%]
c
(=]
o1
o
o

engagement EHAcid plant
ii.. Scheduled waste

iv. Finalization of plant
management

layout and design
work

v. Agency approvals >

v. Maintenance of
plant and equipment

PROJECT IMPLEMENTATION SCHEDULE

The construction of the Project is expected to be nineteen (19) months (from November
2022 to May 2024), followed by the commissioning stage (T&C) of two (2) months.

Pre-construction Stage
EIA, Finalization of plant layout and design, Agency approvals,
Equipment manufacturing and delivery

e e e

@ Oo—@
Mar Jul Nov
‘23 ‘23 23

Nov
22

Jul
‘22

@ O
Nov Mar
21 22

PHYSICAL ENVIRONMENT

Mar
24

Jul
24

Topography & Terrain

A\ Project site ranges from 10-

20m above MSL. It is already
prepared to platform level.
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LAND USE AND SENSITIVE RECEPTORS

KUANTAN
PORT CITY

Gobeng
Industrial

The Kuantan Port City (KPC) Draft Masterplan
has also propose several major developments
within the vicinity of the Project site, such as
the Kuantan Port City.

Land use within 5km radius of the Project site
have been mostly gazette as industrial areas
with a few residential areas down south.

LEGEND Land Use
[ Project Site Major Road 7 Residential Transportation
[Jics Boundary Highway P ' B commercial [ infrastructure and Utilities
] pistance around Project Site [l State Boundary ’ [ industry [ Agriculture
Minor Road [ Institutional and Public Amenities [l Forest
[ Open Space and Recreational [l Water Bodies
I vacant Land
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CLIMATE

& Temperature

Avg. annual 24-hour temp.: 26.8°C
Warmest months: May (avg. 27.8°C)
Coolest months: Dec & Jan (avg. 25.5°C)

=29 Surface Wind

Predominant Wind: Northwest
Annual mean speed: 1.6 m/s
Calm period: 0.3 m/s (17.8% of the time)

HYDROLOGY AND DRAINAGE

L T.mngqanu CA

4 b LEGEND River Catchment
| [ Project site Sungai Baluk
—— River | Sungai Cherating
State Boundary

/#
///
fiom / River Catchment

The Project Site is located within the Sg. Balok catchment. The nearest river, Sg. Balok,
is approximately 0.9km westward from the Project site, and will eventually discharge into
the South China Sea.

% Legend
¥4 9 Project Site
% ICS Boundary

J

i

ES-viii Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA



Flood Prone Area
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o

Flood Prone Area Average Occurrence
[77.1100 Years

Existing Flood Risk Mitigation and Action Plans

i B

Flood Risk Strategy National Flood Forecasting
outlined in R7D Kuantan and Warning Program
2035 (Penggantian) ! (PRAB)

L

Flood Disaster Risk
Assessment

Legend

» Groundwater Wells
* Installed in 2001

Groundwater Wells
Installed in 2014

B project Site
ICS Boundary
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ENVIRONMENTAL QUALITY

~ )

TamanPerasing
-

ICS Boundary
O Project Site

‘ Water Quality

Seven (7) samples in total were collected from
Sg. Balok, PKNP drainage and stagnant points
within the ICS.

The baseline water quality sampling showed
that generally the water quality fall within Class
11 limits of the NWQS.

=5 Air Quality

Four (4) locations were selected to carry out monitoring for 23 pollutants (PM1o, PM2s, SOz, NO2,
CO, O3, HzS, Clz, HCL, NHs, VOCs and heavy metals).

All parameters are well below the stipulated limits in MAAQS and Ontario Ambient Air Quality
Criteria throughout the monitoring period.

Scheduled Waste Management

Managed according to an existing
Scheduled Waste Management
Plan (SWMP)

ES-x Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA
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EXISTING TRAFFIC CONDITION

012 Access roads — Gebeng Bypass, Jalan Pintasan Kuantan and Jalan Gebeng 1/11, all
Yar have Level of Service (LOS) A.

SOCIO-ECONOMIC PROFILE

The mukim that the proposed Project is located is Sungai Karang, which has a projected
population of 69,312 in 2020.

Ethnic Group Distribution /ﬁ\ Housohold: 1 5206
4.03% i 177% Living Quarters: 17,030
1.24% = Ma[ay '
5.32% = Chinese Age Group

. 15 37.45%

Indians o.0 <
o2® 15-64 60.24%

Non-Malaysian > 65 2.32%
Citizens
Others

87.27%

= Other Bumiputeras

| Zone of Influence (ZOl)

| The Zone of Influence (ZOI) covering within a 5km radius of the Project site involves residential
| areas, institutions and public amenities.

b Pahang Sypas

Label Name
R1 |Taman Balok Perdana SKM \ /
R2 |Taman Balok Makmur . - ¥
R3 |Kg Berahi fou 2
R4 |Perumahan Balok Baru ” .
R5 |Kg. Seberang Balok e - =
R6 |Kg. Balok Baru & :
R7 |Taman Balok Pelangi o
R8 |Kg. Balok L 4 v d "‘2 7
RO |Kg Selamat A";“"“b 12g”
Rt | B T A M 65 el h
11 [Institusi Latihan Peri 8 158 Grt RS egend
12 |Sekolah Balok Baru v 2 -
13 F o5 ¥ 2 Bounda

Pl

15 |Gebeng Police Station _“
16 |Akademi Maritim Sultan Ahmad Shah (AMSAS) 5g Ny g 0
e Lol
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EXISTING PUBLIC HEALTH

Smoking Members in Household

847%

= No toilet (0.2%) « Thrown at open areas (0.5%)
g 5 = Pit latrine (13.1%) drainagefriver/sea (0.2%)
Smoking ‘ !
within house = Bucket toilet (0.2%)

= Pour-flush latrine (1.79 ina hole and burying (0.5%)

Flush toilet (84.7%)

CONSTRUCTION STAGE

Environmental

5 Potentiallmacts ek Pro ,’»'3‘"'*1; M jgation M
Elements Rl pa | posed Mitic {

= Erect hoarding or equivalent
barriers around the construction

Fugitive dust generation when i :

particulates are lifted into the air || ® Regular water spraying of

from movement of construction | construction  site,  particularly
| vehicles and minor earthmoving 3. along haul roads
| activities il = Cover stockpiles and vehicles
{ carrying earth, sand or aggregate

to control fugitive dust emissions
Impact Magnitude: /| = Impose speed limits within
O Not Significant ' construction site

= Fuel-efficient and well-maintained
equipment to be used

Air Quality

il = Avoid unnecessary rewvving of
engines and switch off equipment
when not required

Temporary increase in ambient
noise levels due to construction
works and increment of vehicular
movement

= Noisy equipmént or activities
should be replaced by less noisy
alternatives

= Good maintenance of equipment

= Machines such as cranes should
be shut down between work
periods / throttled down to a
minimum : :

Impact Magnitude:
. © Not Significant

§ = Materials should be lowered
whenever practicable

ES-xii Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA
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Elements
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= River water pollution due to
surface runoff
= Accidental

Water Quality

generation from temporary
toilet facilities

Impact Magnitude:
O Low

Solid Waste

= Collection of water by wastes, |

which will become breeding
grounds for pests which
transmit diseases

= |llegal open burning will
cause air pollution )

= Debris may potentially clog
drains, causing flash floods
during rainy seasons

Scheduled Waste
= Accidental
leakages

Waste
Management

will
nearby
hazardous pollutants

| Impact Magnitude:
. O Low

= Traffic congestion
to routine daily travels

foreign workers
= Increase

Socio-Economic services

Study Impact Magnitude:

O Low

Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA

discharge or |

spillage of petroleum |
products and scheduled
wastes causing |
contamination of
waterways

= Sewage and sullage

spillage or |
deteriorate |
water quality of nearest river |
* lllegal burning may expose |
receptors to |

= Ensure that all mitigation
measures stipulated in ESCP
shall be implemented and
maintained

= Sediment basins shall be
inspected and desilted on a
regular basis

= Denuded stretches must be re-

vegetated after construction
works
= Proper housekeeping and

hygiene to be maintained at all
times for toilet facilities

= Storage and  handling of
scheduled wastes to be carried

out according to the EQ
(Scheduled Wastes)
Regulations, 2005

Solid Waste

= Development and

implementation of suitable Waste
- Management Plan is encouraged

= Management of waste according
to waste management
hierarchy: refuse, reduce, reuse,
recycle, recover and disposal

Scheduled Waste

= Management of scheduled waste
in accordance with the Guidelines
for Packaging, Labelling and
Storage of Scheduled Wastes in
Malaysia published by DOE

= Scheduled wastes to be stored
and managed according to the
existing Scheduled Waste
Management Plan

= Public safety and disturbance
= Social unrest from incoming |

income to |
surrounding businesses and |

= Develop a hotline/channel for
complaints

= Implement proposed mitigation
measures

= Implement Traffic Management
Plan

= Prioritize locals for employment

. and business opportunities

= Ongoing public involvement
from Project Proponent

ES-xiii
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OPERATION STAGE

Environmental
Elements

Proposed Mitigation Measures

Air Quality

Greenhouse Gas
Emission

ES-xiv Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA

Thermal treatment of off gases
containing mainly oxygen and
hydrogen will be converted to
combustion gases like nitrogen
oxides, which can affect the
health of nearby population

Impact Magnitude:
O Low

Emission of GHG from
combustion of fossil fuel
(natural gas) for the generation
of steam

Impact Magnitude:
O  Not significant

= Oxygen concentration inside the
combustion chamber has to be
measured and controlled by
variation of air flow

= Thermal oxidizer (TOX) at Aroma
Complex has to be shut down if
the flue gas oxygen content falls
below 2% vol.

= During high organic load or high
amount of hydrogen containing
off gases, the natural gas flow
has to be reduced to the
minimum required amount of
natural gas burner

= Steam injection system shall be
installed for HP flare stack

= Preventive maintenance of HP
flare stack and Aroma TOX
components shall be carried out
regularly

BASF PETRONAS Chemicals

Sustainability Pillars

= Establish integrated energy
management dashboard

= Define pathway to net zero for
achieving target and incorporate
plan into site development plan

= Collation of data from all OPEX
projects related to climate
protection under one umbrella

= Strategic analysis for every waste
created on site from 4R
perspective

= Review existing disposal
principles

= Focus on non-hazardous waste
management

Increase in ambient noise
levels from processing
equipment

Impact Magnitudeﬁ
O  Not significant

= Provide proper enclosures for
noisy equipment

= Regular maintenance of the
equipment

= Practice SOPs

= Provide workers with PPEs




Environmental

Elements
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Proposed Mitigation Measures

Health Impact
Assessment

Water Quality

Risk of fire, explosion or
release of dangerous substances,
such as 2-ethylhexanoic acid, 2-
ethylhexanal, 2-ethylhexanol,
hydrogen, n-butanal, heptyl
formate and undecanol

Impact Magnitude:
O Low

= Existing ICS’s ERP shall be
updated to address all potential
scenarios identified in the QRA

= Design changes during the
engineering phases post EIA
should be analysed to determine
the severity of potential hazards

= Safety report and ERP shall be
updated and submitted to the
DOSH Major Hazard Division 3
months prior to commissioning

= |Implementation of an effective
health and safety management
system

= Health impacts (mainly
secondary impacts) upon
the human community that
emanate  from primary
impacts upon the physical
(air, water and soil), biological
(Animals and plants) and
social environment

= Main health impacts
emanating  from  human
exposure to air pollutants
through direct inhalation

Impact Magnitude:
O Low

Wastewater generation from the
existing WWTP and accidental
leakage or spillages from
scheduled wastes will cause
deterioration of nearby
waterways

Impact Magnitude:
O Low

= Preventive measures to be
undertaken to control fugitive
dust and vehicular emissions
during construction stage

= Control of disease vectors and
reservoirs should be carried out
during construction phase

= Contingency plan like plant
shutdown and an emergency
response plan must be in place to
cater for abnormal Project
operation :

= Discharge to comply with
Standard B limits as prescribed in
the Environmental  Quality
(Industrial ~ Effluent) Regulation
2009

= Operation of WWTP to strictly
adhere to the existing WWTP
Manual

Proposed 2-EHAcid II Plant in Existing ICS at BPC: EIA
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Environmental

Elements

Waste
Management

Socio-Economic

Proposed Mitigation Measures

Solid Waste

= Collection of water by wastes,
which will become breeding
grounds for pests which
transmit diseases )

= |llegal open burning will
cause air pollution

= Debris may potentially clog
drains, causing flash floods
during rainy seasons

Scheduled Waste

= Accidental spillage or
leakages will deteriorate
water quality of nearest river

= |llegal burning may expose
nearby receptors to
hazardous pollutants

Impact Magnitude:
O Low

Solid Waste
= Development and

implementation of suitable Waste
Management Plan is encouraged

Management of waste according
to waste management
hierarchy: refuse, reduce, reuse,
recycle, recover and disposal

Scheduled Waste
= Management of scheduled waste

in accordance with the Guidelines
for Packaging, Labelling and
Storage of Scheduled Wastes in
Malaysia published by DOE

Scheduled wastes to be stored
and managed according to the
existing  Scheduled Waste
Management Plan

= Air and odour pollution from
factory

= Fire risk

= Traffic congestion

= Public safety

= Increase income to
surrounding businesses and
services

= Addition and improvement of
infrastructure

Effective safety measures in the

plant area to prevent accidents

Implement proposed mitigation
measures

Use environmentally processes
in the plant

Setting of quotas for local
employment

Study = Encourage provision of public .
services CSR program with nearby
residents / institutions
Impact Magnitude:
O Low
PROJECT ABANDONMENT

In the event that the Project is abandoned, the following measures shall be taken:

Temporary site
facilities must
be
demolished

Solid wastes to
be disposed
off at
approved
landfill
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CONSTRUCTION STAGE

ICS Boundary.
| Project Site
: L e
‘ Water Quality

Performance Monitoring — Weekly monitoring
or after rainfall event of > 12.5mm for all ESCP
on site

Compliance Monitoring — Monthly menitoring
or after rainfall event of > 12.5 mm for silt trap
or sediment basin discharge; Quarterly
monitoring for septic tank

Impact Monitoring — Quarterly monitoring at
six (6) existing monitoring points (W1 to W6)

v‘)u‘;n -||y montt

nonttoring potnts (N1 1
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OPERATION STAGE

‘ Water Quality

Performance Monitoring — Weekly monitoring for WWTP
Compliance Monitoring - Monthly monitoring for discharge
from WWTP

Impact Monitoring — Quarterly monitoring at six (6) existing
monitoring points (W1 to W6)

=9 Air Quality

ICS Boundary:

Yo 3 Project Site

Impact
Quart
(3) exist

(N1 to |

Compliance Monitoring — Quarterly monitoring at Citral TOX stack (XX-9680)
Impact Monitoring — Quarterly monitoring at three (3) existing monitoring points (A1 to A3

Construction Stage

are expected to be low

Impacts of air quality and noise are expected to be not significant, whereas impacts
of Project construction on water quality, waste management and socio-economic

Operation Stage

Impacts of GHG and noise are expected to be not significant, whereas impacts of
Project operation on air quality, water quality, waste management, risk, health

and socio-economic are expected to be low
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